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yj],K 595.773.4 

ftHHAMHKA HAKOIIJIEHHH OCHOBHbIX BHEPrETHHECKHX 

BEIIJECTB JIHHHHKAMH III CTA/JHH nOftKIMKHOrO OBO/JA 
CEBEPHOrO OJIEHfl 

H. H. Bopo3AHHa 

HayHHO-nccjieAOBaTejiLCKHH hhcthtyt cejitcKoro xo3HiicTBa Kpairaero CeBepa, 

HopnjiLCK 

B npoijecce pa 3 BHTHH jihhhhkh no,n;KO>KHoro obor 8 l ceBepHoro ojieHH C 03 ,n;aK>T pe 3 epB 
3 HepreTHnecKHX BenjecTB b BHji;e yrjieBOflOB, ampoB h 6 ejiKOB. Ochobhhm BenjecTBOM, pac- 
XOAyeMHM BO BpeMH JIHHBKH, HBJIHeTCH TJIHKOreH. }Knp H 6 eJIOK B H 3 yHeHHfcIH nepHOA 
B Tejie JIHHHHOK HaKanJIHBaiOTCH nOCTOHHHO. 

IIo,hko>khbih oboji; ceBepHBix oJieHen (Oedemagena tarandi L.) b jihhhhoh- 
hoh $a 3 e napa 3 HTHpyeT no,o; hx Koasen, nnTaacB jkhakhmh hjih pacTBopeH- 
HBIMH TKaHHMH X 03 HHHa H HaCTHHHO KpOBBIO. Pa 3 BHBaHCB B TeJie >KHBOTHOrO 
(okojio 10 Mec.), jihhhhkh HaKanjiHBaiOT sHepreTHaecKne BenjecTBa, CBe^emiH 
o co,n;ep>KaHHH h ^miaMHKe HaKonjieHna kotopbix otpbibohhbi (rpe 6 ejiBCKHH, 
1952). B sa^aay HacToamen pa 6 oTLi bxo^hjio H 3 yaeHHe co,n;ep>KaHHa boabi, 
cyxoro BenjecTBa, aoipa, rjiiraoreHa, o 6 mero a 30 Ta h 6 ejma b jiHHHHKax Komja 
II h III CTa^HH, a TaK>ae ftHHaMHKH 3 thx noKa 3 aTejien b npoijecce BTopon 

JIHHBKH. 


MATEPHAJI H METO^HKA 

JIhhhhok coGnpajin y GbiKOB-KacTpaTOB b CTa,n;ax IIoTanoBCKoro onbiTHoro 
xo 3 ancTBa HayaHO-HCCJie,n;oBaTejiBCKoro HHCTHTyra cejiBCKoro xo 3 ancTBa 
KpaHHero CeBepa (TaHMBipcKHH HaipioHajiBHBiH onpyr, okojio 69° c. hi.). 
B anpejie jihhhhok ,o;o 6 BiBajiH y y 6 nTBix ojieHen, a b Mae—HioHe BBmaBJiHBajm 
H 3 -nOA KO>KH 2 KHBOTHBIX. Co6paHHBIX JIHHHHOK Cpa 3 y >Ke 3 aMOpa>KHBaJIH H 
xpaHHJiH npn TeMnepaType —10° He Sojiee Tpex cyTOK ao HaaaJia HCCJie,n;oBa- 
hhh. Ilepeji; npoBe,n;eHHeM aHajiH 30 B Bcex jihhhhok B 3 BeniHBajiH, onpe,n;ejiaJiH 
CTa^HIO pa 3 BHTHH H npHMepHBie CpOKH BTOpOH JIHHBKH. 

Pa 3 BHTHe H C 03 peBaHHe JIHHHHOK 33 BHCHT OT pa#a npHHHH: CpOKOB 3 apa- 
>KeHHa xo 3 aHHa, ^jiktcjibhocth MnrpaipiH, ycjiOBHH nHTaHHa h t. jj. (TpyHHH, 
1962). B CBa3H c 3thm BpeMa jihhbkh jihhhhok MO>KeT 6bitb pacTaHyTO. Y 6bi- 
kob, no HaniHM Ha 6 jnoji;eHHaM, Sojibhihhctbo jihhhhok nepexo^HT b III CTa^nio 
b KOHu;e MapTa h nepBOH nojiOBHHe anpejia, npn bckpbithh ojieHen b 3to BpeMa 
HMeJIHCB JIHHHHKH KaK II, TaK H III CTa^HH. B KOHIje II CTaftHH JIHHHHKH HMeJIH 
i^HjinH^pnaecKyio $opMy, HeSojiBHine pa 3 MepBi (fljimia Tejia 14.3 mm, HinpHHa 
6.5 mm) h Bee 0.2—0.3 r. JIhhhhkh III CTa^HH (BCKope nocjie jihhbkh) npn- 
hhjih aHi^eBH^Hyio (J)opMy (,o;jiHHa Tejia 17.5 mm, HinpHHa 9.7 mm), 6bijih no- 
kpbitbi tohkoh npo 3 paaHOH KyTHKyjiofi, BecHJiH 0.5—0.9 r, a 6 oJiee 3 pejiBie 

OTJIHHaJIHCB CHJIBHO BBHiyKJIOH 6 piOHIHOH CTOpOHOH, nJIOTHOH, >KeJITOBaTOH 
KyTHKyjiofi h BecoM 1.3—1.5 r. B KOHn;e pa 3 BHTHa y jihhhhok KyTHKyjia CTa- 
HOBHJiacB >KecTKOH, KopHHHeBOH, Bee yBejiHaHBaJica ,n;o 1.8 r. 

Co,n;ep>KaHHe bo,h;bi h cyxoro BenjecTBa b jraammax onpe^ejiajin BecoBBiM 
MeTo^OM, >KHpa — MeTO^OM 3KCTparnpoBaHHa b annapaTe CoKCJieTa, tjihko- 
reHa — MeTO^OM 3en(|)Tepa, o6m,ero a30Ta — MHKpoMeTO^OM KbejiB^aJia, 
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a KOJin^ecTBo Sejina blichhtli- 
Bajin no co,o;ep}KaHHK) a30Ta. 
Bcero nccjieAOBaHO 318 jihhh- 

HOK, H3 HHX II CTaAHH B KOHIje 

pa3BHTHH — 81, a III — 237. 

PE3YJIbTATbI 

B o a a n cyxoe Be¬ 
rn, e c t b o. CoAep^KaHne bo¬ 
abi b opraHH3Me HacenoMLix 
pa3JiHHHO, npn 3 tom jihhhhkh 
6orane boaoh, neM B3pocjiLie. 
B cpe^HeM coAep^KaHne boabi 

B TKaHHX HaceKOMLIX KOJieS- 

jieTca ot 45 ao 90 % Beca nx 
Tejia (Ky3Hen,oB, 1948). 

OTHOCHTejiLHoe coAep>Ka- 
Hne boabi y jihhhhok KOHen- 
Horo nepnoAa II CTaAHH 
(Ta6ji. 1) cocTaBjiaeT 84.3%, 
a 3a BpeMH jihhbkh ee KOJinne- 
ctbo yBejinanBaeTca Ha 8 . 1 % 
(P < 0.001). Ilpn 3 tom cpeA- 

HHH BeC JIHHHHOK B03paCTaJI 

Ha 0.4934 r, aScojiioTHoe ko- 

JIHHeCTBO BOABI yBeJIHHHBaJIOCB 

Ha 0.4764 r, a cyxoro Bem,e- 
CTBa — tojibko Ha 0.0170 r. 
IIojiyHeHHBie AaHHBie noKa3Bi- 
BaioT, hto coAep>KaHHe boabi 
h cyxoro Bem,ecTBa b jihhhh- 
nax noAKO>KHoro oBOAa mchh- 

IOTCH He TOJIBKO B 3aBHCHMOCTH 
OT CTaAHH pa3BHTHH JIHHHHOK, 
HO H OT $H3HOJIOrHHeCKHX npO- 
AeCCOB, npOHCXOAHIH,HX B HX 
opraHH3Me. 

IIpoHAH nocjieAHioio jihhb- 
Ky, JIHHHHKH III CTaAHH HH- 
TeHCHBHo pacTyT n HaKanjin- 
BaioT nnTaTeJiBHLie BenjecTBa. 
EcJIH CpeAHHH Bee JIHHHHOK 
b Haaajie III CTaAHH cocTa- 
BJiaeT 0.7293 r, to b KOHn;e pa3- 
bhthh oh yBejiHHHBaeTCH 6ojiee 
aeM b 2 pa3a (P < 0.001). 
B Teaemie III CTaAnn aQcojiiOT- 
HBie noKa3aTejin boabi h cyxoro 
Bem,ecTBa pe3Ko B03pacTaiOT, 
ho pa3HLiMH TeMnaMH. Tan, 
ecjin coAep>KaHHe boabi ao 19-ro 
Man yBejiHHHBajioct b cpeAHeM 
b 1.92 pa3a, to cyxoro Beni,e- 
CTBa — b 5—82 pa3a. Coot- 

BeTCTBeHHO OTHOCHTeJIBHOe co- 
Aep>KaHHe boabi chh3hjiocl 
b 1.13 pa3a, a cyxoro BemecTBa 
yBejiHHHjioct b 2.47 pa 3 a. 
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TaCji. 2 CTaTHCTunecKHe noKa3aTejin 



7K h p. OcHOBHaa aacTB nnni;n, noe^aeMOH jraammaMH, npeBpamaeTca 
B JKHptl, KOTOpLie TpaHCHOpTHpyiOTCH reMOJIHM(|)OH H OTKJia^LIBaiOTCH B KJieT- 
Kax >KnpoBoro Teaa. 3HeproeMKOCTB h KaJiopHHHOCTB auipoB BABoe BBirne, 
aeM yrjieBOAOB h SejmoB. IIoaTOMy >khbothbih opraHH3M AeJiaeT aHepreTH- 
aecKne 3anacBi npeHMymecTBemio H3 hhx. MacTB 3anaceHHBix jraamiKaMH 
>KHpOB COXpaHHeTCH y B3pOCJIBIX OBO^OB H HpOAOJDKaeT CJiy>KHTB aHepreTH- 
aecKHM pe3epBOM ao Komja hx >kh3hh (TpyHHH, 1962). 

M 3 TaSji. 1 bhaho, hto OTHOCHTejiBHoe coAepmamie auipa b jraamiKax hoa- 
KO>KHOrO OBOAa 3HaaHTeJIBHO H3MeHHeTCH. K KOHI];y pa3BHTHH II CTaftHH co- 
Aepmamie auipa b CBipoM Bem;ecTBe jihhhhok cocTaBjiaeT b cpe^HeM 3.2%, 
3 a BpeMa jihhbkh oho cmuKaeTca B^Boe — #0 1.5% (P=0.02). BcKope nocae 

JIHHBKH JIHHHHKH III CTaAHH HaHHHaiOT HHTeHCHBHO HaKaHJIHBaTB >KHp. ECJIH 
coAepmamie mnpa H3 pacaeTa Ha cyxoe BenjecTBo k Komjy III CTaAHH 
(19-e Maa) noBBimaeTca ao 29.5%, to Ha CBipoe Bem,ecTBo oho yBejinanBaeTca b 
4.72 pa3a (P < 0.001). Adcojinmioe coAepammie >KHpa npn 3tom yBejinan- 
BaeTca b 9.5 pa3a (c 0.0092 ao 0.0883 r). 

TaKHM o6pa30M, OTHOCHTejiBHoe h aScoaiOTHoe KOjinaecTBO auipa pe3KO 
B03pacTaeT k Komjy III CTaAHH. Bo BpeMa jihhbkh yMeHBinaeTca tojibko otho- 
CHTejiBHoe ero coAepmaHHe. nepeA BBinaAemieM jihhhhkh TepaiOT aacTB auipa. 
Bo3mo>kho, 3to CBH3aHO c HeKOTopBiM ero pacxoAOM Ha o6pa30BaHne rjm- 
KoreHa nepeA OKyKJieHneM. 

r ji h k o r e h. J^pyrHM aHepreraaecKHM Bem;ecTBOM, HaKanjiHBaeMBiM 
jinaHHKaMH, aBjiaeTca rjiHKoreH. Oh CHHTe3npyeTca h HaKanjiHBaeTca b oc- 
hobhom b KjieTKax mnpoBoro Tejia. yrjieBOAti — Han6ojiee AOCTynHBin hctoh- 
hhk aHeprnn a«m 6 ojibhihhctb a KjieTOK (rnjiMyp, 1968). 

Ecjih >Knp aBjiaeTca AOJiroBpeMeHHBiM aHepreTnaecKHM 3anacoM, to 3 anac 
rjiHKoreHa hcoSxoahm a^h BocnojiHeHna KpaTKOBpeMeHHBix aHepreTnaecKnx 
3aTpaT (MeTaMop(|)03, KpaTKOBpeMeHHBie tojioaobkh h t. a*)* npn 3tom tjih- 
KoreH oaeHB Sbictpo pacxoAyeTca. Boa (Baud, 1967) OTMeaaeT, hto 3a A fi a A hh 
rojioAOBKH ryceHHABi Bombyx mori TepaiOT ao 90% rjiHKoreHa, a IIImhat h 
MaTyp (Schmidt and Mathur, 1967) yKa3LiBaiOT Ha bo3mo>khoctb pacxoAOBa- 
hhh MypaBBHMH Formica polyctena bo BpeMa MeTaMop(|)03a ao 93 — 97% yr- 

jieBOAOB. 

B HameM onBiTe b npoijecce BTopon jihhbkh b Tejie jihhhhok Sbijio H3pacxo- 
AOBaHO 92.6% rjiHKoreHa. Ilpn 3tom OTHOCHTejiBHoe coAepmamie rjiHKoreHa 
b hhx yMeHBHMJiocB b 13.6 pa3a, a a6cojiiOTHoe b 4 pa3a (TaSji. 1). 

OAHaKO H3paCXOAOBaHHBIH BO BpeMa JIHHBKH TJIHKOreH SBICTpO BOCCTaHaB- 
jiHBaeTca. K Komjy III ctkahh (19-ro Maa) KaK OTHOCHTejiBHoe, TaK h aScojiioT- 
Hoe KOjinaecTBO rjiHKoreHa yBejinanBaioTca (cooTBeTCTBeHHO Ha 52% h 
b 3 pa3a) no cpaBHeHHio c KOJinaecTBOM rjiHKoreHa y jinanHOK, HeAaBHO nepemeA- 
mnx b III ctbahio. IlepeA BBinaAemieM JinanHOK coAepmamie rjiHKoreHa CHOBa 
yBejinanBaeTca noaTH b 2 pa3a. IIo-BHAHMOMy, Ha o6pa30BaHne rjiHKoreHa 
TpaTHTca HeKOTopoe KOjinaecTBO mnpa (c6op jihhhhok 25 niOHa). Ilpn btom 
aScojiiOTHoe KOjinaecTBO rjiHKoreHa AocraraeT MaKCHMyMa, xoth othocht6jib- 
Hoe coAepmaHne He npeBocxoAHT ypoBHa ero y jihhhhok II CTaAHH. 

TaKHM o6pa30M, HaKonjieHne h pacxoA rjiHKoreHa b jinanHKax hojihoctbio 
3aBHCHT ot $H3HOJiorHaecKoro cocToaHHa nocjieAHHx. rjiHKoreH aBjiaeTca 
ochobhbim aHepreTnaecKHM pe3epBOM, kotopbih noaTH hojihoctbio pacxoAyeTca 
bo BpeMa jihhbkh. K MOMeHTy BBinaAeHHH JinanHOK a6cojiK)THoe coAepmamie 
rjiHKoreHa AocraraeT MaKCHMyMa. 

O 6 m; h h a30T, 6 e ji o k. EejioK b opraHH3Me HaceKOMBix BBinojiHaeT 
pa3JiHHHBie (J>yHKn;HH. Oh HymeH rjih . pocTa n BoccTaHOBjieHna opraHOB b ne- 
pnoA MeTaMop(|)03a n cjiymnT b AonojiHeHne k mnpaM n yrjieBOAaM HCToaHHKOM 
BHeprnn. Oahbko 6ejiKOBBin o6mch — 9to rjiaBHBiM o6pa30M o6mch nocTpoe- 
hhh, a mnpoBon n yrjieBOAHBin — o6mchbi npon3BOACTBa BHeprnn (Ky3Hen;oB, 
1948). CoAepmaHne o6ni;ero a30Ta y HaceKOMBix, no abhhbim Ky3Hen;oBa (1948), 
b cpeAHeM npn nepecaeTe Ha cyxon Bee paBHO 10%. y CTaHOBjieHHoe hbmh co- 
Aepmamie o6m;ero a30Ta (b npon;eHTax Ha cyxoe Bem;ecTBO JinanHOK) KOJieSa- 
jiocb ot 7.3 ao 10.3% (TaSji. 2). Bo BpeMa nocjieAHen jihhbkh, KorAa nponc- 
xoaht HHTeHCHBHBie opraHoo6pa30BaTejiBHBie npon;eccBi, OTHOCHTejiBHoe co- 
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Aep^Kamie 6ejiKa yBejiHHHBaeTCH c 57.8 a o 63.9%, o6m;ero a30Ta — c 9.3 
AO 10.3%. Kor^a >Ke ^opMHpoBamie jihhhhok b ochobhom 3aKaHHHBaeTCH, 
OTHOCHTejiBHoe coAep>KaHHe o6m;ero a30Ta h 6ejma CHEDKaeTca cooTBeTCTBeHHo 
Ha 2.8 h 17.7% no cpaBHeHHio c coAepn^aHneM 3thx BenjecTB y 6ojiee mojioabix 
JIHHHHOK III CTaAHH. 

T a 6 ji h d; a 2 

CoAep>KaHHe o6mero a30Ta h Sejina b jumimKax noAKOJKHoro OBOAa 
ceBepHbix ojieHeii 


AaTa 

b3hthh MaTepnajia 

CTaflHH 

pa3BHTHH 

jinqHHOK 

Kojih- 

qecTBo 

HCCJieao- 

BaHHBIX 

jinqHHOK 

A30T B CyXOM 
BemecTBe (b %) 

r 

(B %) 

ieJIOK 

(b r) 

( 

II 

30 

9.25 +0.40 

57.81 +2.19 

0.0201 +0.0063 

8, 19-ro anpejiH J 



1.2000 

6.58 

0.0190 


Hanajio III 

10 

10.25 +0.26 

63.93 +2.31 

0.0324 +0.0025 

l 



0.8651 

7.68 

0.0084 

8-ro anpejiH 

III 

15 

8.83 +0.14 

55.20 +3.23 

0.0671 +0.0028 




0.5657 

12.52 

0.0111 

19-ro anpejiH 

III 

11 

9.38 +0.29 

58.64+1.81 

0.0665 +0.0093 




0.9187 

5.74 

0.0296 

6-ro Man 

III 

14 

7.31 +0.04 

45.70 +0.56 

0.0997 +0.0042 




0.2731 

3.29 

0.0252 

19-ro Man 

III 

15 

7.39 +0.02 

46.25 +0.46 

0.1213+0.0040 




0.0874 

1.79 

0.0157 

25-ro Man 

KoHen; III 

14 

7.55 +0.13 

46.86 +1.14 

0.1456 +0.0070 




0.5875 

4.84 

0.0301 


HapnAy c OTHOCHTejiBHBiM CHH>KeHHeM KomieHTpaipm o6m;ero a30Ta h 6ejiKa 
Ha6jiioAaeTCH nocTOHHHoe a6cojiioTHoe yBejinnemie o6ohx noKa3aTejieH k KOHijy 
JIHHHHOHHOH $a3BI OBOAOB. TaKHM o6pa30M, BO BpeMH JIHHBKH H HHTeHCHBHOrO 
pOCTa JIHHHHOK HOAKO>KHOrO OBOAa a6C0JIK)TH0e H OTHOCHTejiBHoe COAep>KaHHe 
o6m;ero a30Ta h 6ejiKa yBejiHHHBaeTCH. V 3pejiBix jihhhhok nepeA BBinaAeHneM 
OTMeneHO cmDKemie oTHocnTejiBHoro C0Aep>KaHHH a30THCTBix Bem;ecTB, oAHano 
a6coJiioTHBie hx noKa3aTejm AOCTnraioT MaKCHMyMa. 

BLIBO^BI 

1. YBejiHHeHHe Beca jihhhhok noAKonmoro OBOAa ceBepHoro ojieHH bo BpeMH 

JIHHBKH npOHCXOAHT B OCHOBHOM 3a CHeT pe3KOrO HaKOHJieHHH BOABI B HX 
opraHH3Me. V Bejinnemie cyxoro BenjecTBa nponcxoAHTnpeHMyipecTBeHHO 3a cneT 
6ejiKa. CoAep^KaHHe boabi h cyxoro BenjecTBa yBejiHHHBaeTCH k KOHijy pa3BH- 
thh jihhhhohhoh $a3Bi oboaob, ho 6ojiee HHTeHCHBHo HaKanjiHBaeTCH cyxoe 
Bem,ecTBO. 

2 . J],oJiroBpeMeHHBie 3 anacBi 3HeprHH b BHAe naipoB HaKanjiHBaiOTCH 
jiHHHHKaMH hoctohhho b Tenemie Bcero H3yneHHoro nepnoAa. 

3. TjiHKoreH HaKanjiHBaeTCH CKaHKoo6pa3Ho. Hbjihhcb Jierno AOCTynHBiM 

HCTOHHHKOM 3HepTHH, OH HOHTH HOJIHOCTBK) paCXOAyeTCH BO BpeMH HepeXOAa 
JIHHHHOK H3 II CTaAHH B III. K KOHIjy pa3BHTHH jihhhhok 3anacBi rjnmoreHa 
BOCCTaHaBJIHBaiOTCH H HaKanjiHBaiOTCH. 

4. CoAep>KaHHe o6in,ero a30Ta h SejiKa b nepnoA jihhbkh h HHTeHCHBHoro 
pocTa jihhhhok III CTaAHH pe3Ko B03pacTaeT. 06m;ee KOJinnecTBo sthx BenjecTB 

HOCTOHHHO yBeJIHHHBaeTCH BO BpeMH pa3BHTHH JIHHHHOK, AOCTHraH HaHBBICHIHX 
HOKa3aTejieH b 3pejiBix jihhhhkhx, TorAa KaK OTHOCHTejiBHoe coAep^Kamie a30- 
THCTBIX BemeCTB 3a 3TOT HepHOA CHH>KaeTCH. 
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DYNAMICS OF ACCUMULATION OF THE MAIN ENERGETIC SUBSTANCES 
BY THE THIRD INSTAR LARVAE OF THE WARBLE FLY OF REINDEER 

N. I. Borozdina 

SUMMARY 

During moulting warble fly larvae increase their weight essentially on account of wa¬ 
ter accumulation in their organism. Before fallout the third instar larvae create a stock 
of energetic substances. Permanent stocks of them such as fats, were accumulated by 
larvae during the whole period of investigations. During moulting glycogen was spent 
almost completely and was accumulated by the end of the larval developmental period. 
Nitrogen and protein content increased considerably during moulting and intensive growth 
of the third instar larvae. 



